General methods and materials:
All of the reactions dealing with air and/or moisture-sensitive react were carried out under an atmosphere of nitrogen using oven/flame-dried glassware and standard syringe/septa techniques. Unless otherwise noted, all commercial reagents and solvents were obtained from a commercial provider and used without further purification.
1 H NMR and 13 C NMR spectra were recorded on Varian 600 MHz spectrometers. Chemical shifts were reported relative to internal tetramethylsilane ( 0.00 ppm) or CDCl3 ( 7.26 ppm) for 1 H NMR and CDCl 3 ( 77.0 ppm) for 13 C NMR. Flash column chromatography was performed on 230-430 mesh silica gel. Analytical thin layer chromatography was performed with precoated glass baked plates (250μ) and visualized by fluorescence and by charring after treatment with potassium permanganate stain. HRMS were recorded on LTQ-FTUHRA spectrometer.
Substrates 1 and 5 were synthesized according to the literature [1] [2] [3] .
Representative procedure for the preparation of allene 2a 1-phenylhepta-1,2-dien-3-yl carbonate (5c 34 (m, 2H), 1.47-1.53 (m, 2H), 1.36-1.43 (m, 2H) , 0.89 (t, J = 6.9 Hz, 3H). 13 
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